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Let G be an additively written, finite abelian group, and exp(G ) its
exponent. Let S=(a1 , ..., ak) be a sequence of elements in G; we say that
S is a zero-sum sequence if ki=1 ai=0.
Let s(G ) be the samllest integer t such that every sequence of t elements
in G contains a zero-sum subsequence of length exp(G ). This constant has
been studied by serveral authors during last 20 years [19, 11]. Let Cn be
the cyclic group of order n, and C kn the direct product of k copies of Cn .
In [3], Erdo s et al. proved that S(C 2n)=2n&1. A geometrical interpreta-
tion of s(C dn) was given by Harborth in [8]. In 1980, Kemntiz suggested
the following
Conjecture 1. s(C 2n)=4n&3.
Alon and Dubiner [1] showed that s(C 2n)6n&5. The author [5]
showed that s(C 2n)=4n&3 for n=2
a3b5c7dm, where a, b, c, d are non-
negative integers and m(2a+23b&15c7d)13. Recently, Ro nyai [11] proved
that s(C 2p)4p&2 for every prime p. In this paper we obtain the following
Theorem 2. If p is a prime then s(C 2pk)4p
k&2.
Let G be a finite abelian group. By * we denote the empty sequence and
adopt the convention that * is a zero-sum sequence. T/S means that T is
a subsequence of S. By fE (S) ( fO(S)) we denote the number of zero-sum
subsequences T of S with 2 | |T | (2 |% |T | ). Clearly, fE (S) fE (*)=1.
Lemma 3 [10]. Let p be a prime, and S a sequence of elements in C npk .
Suppose that |S|n( pk&1)+1. Then, fE (S)# fO(S) (mod p).
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Lemma 4 [1]. If S is a zero-sum sequence of 3pk elements in C 2pk then
S contains a zero-sum subsequence of length pk.
Alon and Dubiner proved Lemma 4 for k=1 but their method works for
all k.
Let T be a sequence of elements in C 2pk . By r(T ) we denote the number
of zero-sum subsequences W of T with |W |=2pk.
Lemma 5. Let T be a sequence of elements in C 2pk with 3p
k&2|T |
4pk&1. Suppose that T contains no zero-sum subsequence of length pk. Then,
r(T )#&1 (mod p).
Proof. Set t=|T |. Suppose T=(b1 , ..., bt). Set ci=(1, b i) with 1 # Cpk
for i=1, ..., t. Then, ci # C 3pk . Put U=(c1 , ..., ct). Let V be a zero-sum
subsequence of U. We clearly have, pk | |V |. Since, |V |=|T |4pk&1,
|V |= pk, 2pk or 3pk. It follows from Lemma 4 that |V |=2pk. Now this
lemma follows from Lemma 3. K
Proof of Theorem 2. Assume to the contrary that, S contains no zero-
sum subsequence of length pk. By Lemma 5 we conclude that
r(T)# &1 (mod p)
holds for every subsequence T of S with |T |3pk&2.
We clearly have
:
T/S, |T |=3pk&2
r(T )=\4p
k&2&2pk
3pk&2&2pk+ r(S).
Therefore,
:
T/S, |T |=3pk&2
(&1)#\2p
k&2
pk&2 + (&1) (mod p).
This gives that
\4p
k&2
3pk&2+#\
2pk&2
pk&2 + (mod p).
Therefore,
3#\4p
k&2
pk +#\
4pk&2
3pk&2+#\
2pk&2
pk&2 +#\
2pk&2
pk +#1 (mod p),
a contradiction. This completes the proof.
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Remark 6. The problem to determine s(C dn) for d3 and n>2 remains
widely open. Alon and Dubiner obtained that s(C dn)(cd log
d)d n [2]; the
author and Yang [7] showed that s(C dn)n
d+n&1. It was conjectured
[2] that s(C dn)c
dn for some absolute constant c.
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